The diets of predators and their selection of prey often shape prey community dynamics. Understanding how different predators select their prey could enable ecologists to predict their impact on specific prey populations. Here, we investigate the diets of the feral cat (Felis catus), red fox (Vulpes vulpes), and dingo (Canis dingo) in the Simpson Desert of central Australia, over a 1-year period between 2011 and 2012, and compare the selectivity of these predators for small mammalian prey. We found that cats showed the greatest consumption of small mammals, whereas dingoes consumed larger prey, thus indicating preferences for different prey sizes. High occurrence of small mammals in the diets of all predators probably reflected high abundances of small mammals in the environment; rodents declined after an irruption, but were still abundant at the time of sampling. The cat exercised greatest selectivity for small mammal species, whereas the dingo did not positively select for any species. Positive selection by predators for the long-haired rat (Rattus villosissimus) and negative selection for the spinifex hopping-mouse (Notomys alexis) may reflect inefficient and well-developed escape strategies by these 2 prey species, respectively. High selectivity by the cat for Forrest's mouse (Leggadina forresti) suggests that conservation of this rare rodent may depend on effective cat management.
Feeding and food selection are fundamental ecological processes that enable consumers to meet their energy requirements, but they also play an important role in shaping prey community dynamics (Sih et al. 1998 ). To maximize rates of energy gain, many predators are selective consumers. Instead of consuming prey items in proportion to their abundance, they prey selectively on particular organisms or on specific life stages of these organisms (e.g., Janzen et al. 2000) . Selective predation may be based on prey size, sex, and the activity or behavior of the prey or predator species (e.g., Karell et al. 2010; Klare et al. 2010) . For instance, ambush predators may prey upon more evasive prey individuals in comparison to mobile predators, because of the ability of these predators to avoid detection by prey (Cooper et al. 1985) . A quantitative understanding of how different predators select their prey could enable ecologists to predict the impact of predators on specific prey populations. This understanding may be of particular value in situations where the predators are invasive and native prey species are at risk (Salo et al. 2007 (Salo et al. , 2010 .
The feral cat (Felis catus), European red fox (Vulpes vulpes), and dingo (Canis dingo [see Crowther et al. 2014] ) are the dominant mammalian predators in Australia and play an important role in shaping prey communities across the continent. The dingo has been present for at least 3,000-5,000 years (Oskarsson et al. 2012; Sacks et al. 2013) ; it is not thought to have highly detrimental current effects on native prey species, although it may have impacted negatively on native marsupial carnivores soon after arrival (Johnson and Wroe 2003) . On the other hand, the fox and cat were introduced during the past 150 years and their subsequent spread across Australia has been linked with the decline and extinction of a range of native wildlife species (Burbidge and McKenzie 1989; Dickman 1996a) . High selectivity of vulnerable small mammals by these introduced predators, specifically by the feral cat (i.e., compared to the dingo), may w w w . m a m m a l o g y . o r g 1278 partially explain why these predators have had such a considerable impact on native prey species in Australia (Paltridge et al. 1997) .
The diets of the dingo, red fox, and feral cat vary with prey abundance and seasonal and environmental conditions (Marsack and Campbell 1990; Corbett 1995; Paltridge 2002; Cupples et al. 2011) ; that of the dingo also varies with pack structure or size (Thomson 1992) . In general, however, cats specialize on small mammals with a mean prey size equivalent to 41 g (Pearre and Maass 1998) , and generally less than 200 g (Dickman 1996b ). The dingo favors medium-to large-sized mammalian prey including common wombats (Vombatus ursinus) and macropods (Thomson 1992; Letnic and Crowther 2013) . By contrast, the fox prefers small-to medium-sized mammals (Triggs et al. 1984) . Although prey selectivity by dingoes, cats, and foxes is often linked to prey size (and energetic return), it also likely reflects the hunting strategies and habitat use of each species (Glen et al. 2011) . For example, cats are able to specialize on small rodents even when prey is sparse because of their ability to stalk prey and use cover to advantage (Dickman 2009) .
Over the past 100 years at least 21 mammal species have become extinct in Australian desert regions, with 9 of these species disappearing only from the arid and semiarid parts of their ranges (Menkhorst and Knight 2001; McKenzie et al. 2007) . Despite this, patterns of prey selectivity by mammalian predators remain poorly understood in these environments. We investigated the diets of the feral cat, dingo, and red fox in the Simpson Desert, southwestern Queensland, by examining the contents of predator scats. In particular, we aimed to explore patterns of selectivity for small mammalian prey by the 3 predators in relation to prey availability, and discuss potential links between these patterns and prey size preferences by the predators, among other possible factors. Based on current understanding of the predator species and prior studies in this environment (Pavey et al. 2008a; Cupples et al. 2011) , we predicted that:
1) The diets of cats, foxes, and dingoes will contain more small mammalian prey items than any other prey type; 2) There will be a preference for smaller mammals by cats, larger mammals by dingoes, and larger and smaller mammals by foxes; and 3) Cats will show the strongest selectivity for small mammals, for example, selecting for species that weigh the least among those available, whereas dingoes and foxes will be more opportunistic in their selection of small mammal species.
Although dietary studies cannot quantify the impacts of predators on prey populations, they provide a simple 1st step to identifying potential impacts and can highlight potentially vulnerable, or selectively depredated, prey species. If patterns in prey selectivity are discovered, targeted control action then can be taken to mitigate risks and threats to these prey populations (Medina et al. 2006 ).
MATERIALS AND METHODS
Study system.-The study area spanned 2 private conservation reserves, Ethabuka and Cravens Peak Reserves, and 1 cattle grazing property, Carlo, located in the Simpson Desert, southwestern Queensland, central Australia (23846 0 S, 138828 0 E; 23816 0 S, 138817 0 E; and 23829 0 S, 138832 0 E, respectively). The regional climate is highly irregular and driven by the El Niño Southern Oscillation (Letnic and Dickman 2006) . Annual mean rainfall at Boulia, on the northern edge of the desert, is 302 mm (Bureau of Meteorology 2013) ; however, the year-to-year rainfall is highly variable. Prior to this study, on-site rainfall was low, with a total of 34 mm of rain falling from January to November 2012. However, from January 2010 to April 2011, 950 mm of rain was recorded (rainfall data taken from a preexisting Environdata weather station located on Ethabuka Reserve).
Long, parallel sand dunes characterize this landscape and run north-northwest-south-southeast, about 0.6-1 km apart, rising to 8-10 m in height (Purdie 1984) . The dune swales are dominated by spinifex grass (Triodia basedowii), which provides ground cover of 30-40%; gidgee trees (Acacia georginae) also occur in patches of clay soil in the dune valleys. The dune crests are sparsely vegetated but support several species of ephemerals and shrubs (e.g., Crotalaria spp., Calotis erinacea, Tephrosia rosea, Goodenia cycloptera, and Grevillea stenobotrya). Herbs are abundant after heavy rain, but vegetation cover recedes quickly during drought (Letnic and Dickman 2006) . In this dry, sparsely vegetated environment, prey species are usually scarce. After heavy rain, however, populations of small mammals-particularly rodents-irrupt, in turn attracting mobile predators (foxes, cats, dingoes, and letter-winged kites [Elanus scriptus]) into the system. These predators may impose considerable per capita predation pressure on prey during irruptions and also afterward as prey numbers decline (Letnic et al. 2005; Pavey et al. 2008a) .
Scat collection and analysis.-Fecal remains of predators were collected opportunistically along unsealed roads, around bores, and in dune swales and on dune crests, between September and November 2012. Most collection sites had been searched a year previously, so scats were not expected to be older than 1 year. However, any samples that appeared decomposed or broken were judged to be older than 12 months and were removed from the analysis. We identified scats as fox, cat, and dingo according to their size, shape, smell, and color (Triggs 1996) , and any unidentified samples were discarded. Samples were then packaged individually in paper bags and dried in an oven at 608C for 5 h to kill parasites. Once dried, we washed the samples, leaving only the indigestible fragments of prey (hair, teeth, bones, skin, scales, feathers, vegetation, and invertebrate exoskeletons). We then placed fragments on a sorting tray with quarter divisions, with 1 quarter split into 5% divisions to allow for visual sorting and to aid in estimating the percentage volume of prey items in each sample, which was approximated by eye.
All samples were processed; indigestible items were identified and then verified by an independent expert (G. Story, Scats About, Pty., Majors Creek, Australia). Private reference collections of bones, hairs, and arthropod exoskeletons were used for reference in the identification process. We identified larger bone and exoskeleton remnants under a dissecting microscope. Hair samples were identified using cross-sectional analysis and whole-mount techniques, comparison to reference samples, and the program Hair ID methods (Brunner and Triggs 2002) . For each sample, remains were identified to the lowest taxonomic level (species) whenever possible. In general, mammalian prey items were classified to species, reptiles to species or family, birds to order, and arthropods to class. Plant material was grouped into broad categories including ''seeds and fruit'' and ''grass.'' When material could not be identified under any of these categories, it was classified as ''other.''
Estimating small mammal abundance.-To gauge dietary selectivity by a consumer, it is necessary to compare the prey eaten with the prey items that are potentially available to be eaten. Here, because small mammals were the focus of study, abundance estimates were made for rodent species prior to scat collection (and thus at about the same time that the predators were hunting and consuming prey) on 8 preexisting 1-ha trapping grids (. 1 km apart) in the study region. Grids comprised 36 pitfall traps made from polyvinyl chloride pipes (diameter ¼ 160 mm, depth ¼ 600 mm) buried flush with the ground, with each trap on grids spaced 20 m apart. Traps were furnished with a 5-m-long drift fence made from aluminum fly wire to increase trapping efficiency (Friend et al. 1989 ) and checked for 3 consecutive mornings. All captured animals were identified to species and ear-notched. Trapping was conducted on 4 occasions between September 2011 and 2012, and animals handled in accordance with guidelines approved by the American Society of Mammalogists (Sikes et al. 2011) . Research was approved by the University of Sydney Animal Ethics Committee (approval L04/4-2009/3/5020).
Statistical analyses.-We classified prey items into the following categories: small mammals (, 500 g), medium-sized mammals (500-6,999 g), large mammals (. 7,000 g), birds, reptiles, arthropods, vegetation, rubbish, and other. Mammals were sorted into small, medium, and large based on the maximum weights listed in Menkhorst and Knight (2001) . To determine whether predator diets had been adequately sampled, we plotted the cumulative diversity of prey items identified in each sample against the number of scats examined. To calculate diversity we applied the Brillouin index, using the equation:
where H is the dietary diversity of the predator, N is the total number of individual prey recorded, and n i is the number of individual prey items of the ith type (Brillouin 1956 ). We used the Brillouin index of diversity because prey items were sampled nonrandomly (Pielou 1975 ).
Several analytical methods can be used to assess the diets of predators based on scats, although percent frequency of occurrence (the percentage of the total number of scat samples containing a specific food item) is most commonly applied (e.g., Pavey et al. 2008a; Cupples et al. 2011) . We calculated the percent frequency of occurrence of individual prey items in predator scats, and also the percent frequency of occurrence of each prey type, because prey items of different predators are often compared based on taxon and size classes (Paltridge 2002; Mitchell and Banks 2005; Glen and Dickman 2008) . Because frequency of occurrence may overestimate the importance of small food items in the diet (Corbett 1989; Klare et al. 2011) , we also reported the percent volume of prey types in scats (the volume of a particular food type in scats expressed as a percentage of the total volume of all food types in the scats). Volumetric measurements also have limitations and may underestimate prey items that are easily digested (Klare et al. 2011) . For this reason, it is best to consider both frequency of occurrence and volume measurements in dietary studies (Glen and Dickman 2006; Klare et al. 2011) . We used this approach here to test our 1st hypothesis.
To address hypothesis 2, we investigated compositional divergences in the diets of dingoes, foxes, and cats, using frequency of occurrence and volume measurements. For volume, we used nonmetric multidimensional scaling based on a Bray-Curtis similarity matrix (Clarke and Warwick 1994) and statistically compared the predators using analysis of similarities (ANOSIM). If ANOSIM was significant (P , 0.05), we used SIMPER to identify which prey types contributed to differences in the predators' diets (Clarke and Warwick 1994) . We used PRIMER 6 for Windows (Clarke and Gorley 2006) for all analyses. Although Bray-Curtis measures of difference in community composition can be problematic, particularly with the inclusion of rarer species (Chao et al. 2006) , our method sought to examine relative differences between scat samples for broad categories of taxa. Further, this approach is comparable to methods used in prior studies on predator selectivity in our desert system (Pavey et al. 2008a; Cupples et al. 2011) , and hence allows results to be compared.
We did not rely solely on Bray-Curtis measures to compare predator diets, and also addressed hypothesis 2 by investigating differences in the frequency of occurrence of particular prey types in predator diets. For this, we used logistic regression with predator species as the categorical explanatory variable and the presence or absence of a food type as the response variable:
where p i is the probability that any observed scat will contain a given food type, a is the intercept value, b j is the influence of the type of scat (fox, cat, dingo) on p i , and X ij is an indicator variable representing which type of predator (j) produced scat i. These models were built using R (R Development Core Team 2012).
To determine selectivity for specific small mammal species by each predator (hypothesis 3), we used 2 methods. First, we calculated Ivlev's electivity index (D) as modified by Jacobs (Jacobs 1974) :
where D is prey selectivity, r is the proportion of a given prey species in the predator's diet (from percent frequency of occurrence), and p is the proportional availability, or abundance, of the prey species in the study area. Prey abundance was estimated by determining the numbers of each small mammal species captured per hectare per night using pooled data collected from 4 trapping periods between September 2011 and 2012. Pooling over 1 year was justified because scats were , 1 year old and thus only likely to represent the prey that was present over this period. The index value indicates whether a prey species is selected proportionately more (þ1) or less (À1) than its availability in the environment. Index values of 0 indicate that prey species are consumed in proportion to their abundance. Second, we used the Bonferroni simultaneous-confidence-interval approach (Byers et al. 1984; Cherry 1996) to test for differences between the relative availability of small mammals in the environment (based on the proportional abundance of individuals captured on the 8 trapping grids, over the 3 test nights, and 4 separate sampling periods) and their representation in the diets of the predators (based on proportional percent frequency of occurrence of the species in the scats). If the proportional availability of a prey category fell above or below the confidence levels estimated for its occurrence in the diet, we concluded that the prey item was actively avoided (above confidence level) or selected (below confidence level).
RESULTS
We analyzed 42 cat, 90 fox, and 72 dingo scats. Although fewer cat scats were discovered, the cumulative diversity curve of prey items reached an asymptote for each predator species, indicating that sampling effort was sufficient (Fig. 1) . At least 9 small, 3 medium, and 3 large mammal species were identified in the diets of the predators, as well as at least 15 other prey types in the reptile, arthropod, bird, vegetation, and ''other'' categories (Table 1) . Trapping between September 2011 and 2012 yielded 87 captures of the long-haired rat (Rattus villosissimus), 154 of the sandy inland mouse (Pseudomys hermannsburgensis), 338 of the spinifex hopping-mouse (Notomys alexis), 18 of the house mouse (Mus musculus), 3 of the hairy-footed dunnart (Sminthopsis hirtipes), 14 of the lesser hairy-footed dunnart (Sminthopsis youngsoni), and 3 of the Wongai ningaui (Ningaui ridei); no Forrest's mice (Leggadina forresti), desert mice (Pseudomys desertor), or stripe-faced dunnarts (Sminthopsis macroura) were captured, despite occurring in the predator scats.
Hypothesis 1: small mammals will form the major prey of the dingo, fox, and cat.-Small mammals composed the main prey of all predators in terms of frequency of occurrence and volume (Table 1) . R. villosissimus was represented most frequently in the diets of the predators (25-49%) and Sminthopsis species, the least (Table 1) . For the cat, R. villosissimus was the single most important prey item in terms of frequency of occurrence and volume (Table 1) . P. hermannsburgensis, N. alexis, and L. forresti also had high frequencies of occurrence in cat's diet (16-26%). Of these species, L. forresti had the greatest volumetric contribution (13% ; Table 1 ). For the red fox, N. alexis had the 2nd-greatest volume and frequency of occurrence, followed by P. hermannsburgensis. After R. villosissimus, this latter species also had the greatest frequency of occurrence and volume in the diet of the dingo (Table 1) .
Reptiles, birds, and arthropods had moderately high frequencies of occurrence (33-42%) in the diet of the cat; however, only birds contributed substantially (10%) to dietary volume (Table 1) . Medium-and large-sized mammals, vegetation, and other prey types did not appear in the diet of the feral cat (Table 1) . Arthropods, birds, reptiles, and vegetation occurred frequently in fox feces (20-51%) and also composed a moderate volume of fox diet (8-11%). Large-and medium-sized mammals also were present in the fox's diet, but were relatively minor components (Table 1 ). In the dingo's diet, reptiles, arthropods, large mammals, birds, and vegetation occurred at high frequencies (19-51%). In terms of volume, large mammals and reptiles contributed most substantially (16% and 23%, respectively), and birds, arthropods, and vegetation to a lesser extent (5-7%). Medium-sized mammals and other prey types occurred at lower frequencies and volumes ( 5%; Table 1 ). Large mammals were primarily Macropus spp. Of the reptilian species, the inland bearded dragon (Pogona vitticeps) was the most frequently occurring species in fox and dingo scats; however, unidentified scincids appeared at high frequencies in all predator scats. Medium- sized mammals included 1 echidna (Tachyglossus aculeatus) in a dingo scat.
Hypothesis 2: predator dietary preferences will be based on mammalian size classes.-There was separation between the diets of the predators in terms of volumetric composition ( Fig.  2; global R ¼ 0.04, P ¼ 0.013). The differences were between the diets of the fox and dingo (R ¼ 0.103, P ¼ 0.001) but not between those of the cat and dingo (R ¼ 0.034, P ¼ 0.109) or the cat and fox (R ¼ À0.086, P ¼ 0.998). Fox and dingo diets deviated most in terms of their representation of small mammals, vegetation, reptiles, and large mammals, with the former 2 occurring more in fox diets and the latter 2 more in the diet of dingoes (Table 2 ). There also were marked differences between predators in the frequency of occurrence of major prey groups in their diets. Cats ate small mammals more often than did foxes and dingoes. Dingoes ate more reptiles and large mammals than did foxes, but foxes ate more small mammals than did dingoes (Table 3) .
Hypothesis 3: cats will show stronger selectivity for certain small mammal species compared to foxes and dingoes.-Notomys alexis was the most abundant prey species in the trapping record, followed by P. hermannsburgensis and R. villosissimus (Fig. 3) . The abundance of these 3 rodent species declined substantially from October 2011 to September 2012; however, comparable proportions of N. alexis and P. hermannsburgensis were captured across all 4 trapping periods (Fig. 4) . R. villosissimus was captured only in September and October 2011 (Fig. 4) . All predators underconsumed N. alexis relative to its abundance, and both foxes and cats selected for R. villosissimus. Cats also consumed L. forresti more than its availability in the environment. The dingo did not show positive selection for any small mammal species (Fig. 3 ).
DISCUSSION
Our study provides a snapshot in time of the diets and selectivity for small mammal prey of 3 sympatric predators in the Simpson Desert. The prey remains in predator scats compared to the abundance of those prey in the field suggested some preference for rodent species that were irrupting, or just declining from peak numbers, at the time in the study area (Greenville et al. 2013 ). This was not unexpected, and prey preferences that we had anticipated to be based on size also were shown by each of the 3 predators. In terms of small mammal prey selection, the cat displayed the strongest selection of small mammal species, including R. villosissimus and L. forresti. As anticipated, the dingo displayed the least selectivity, and did not positively select for any small mammal species. On the other hand, the positive selection for R. villosissimus and apparent avoidance of N. alexis by cats contradict our hypothesis, which states that selectivity by the cat should be based on its mean preferred prey size. This finding may indicate effective (or ineffective) antipredator behavioral adaptations, although further studies are required to substantiate this possibility. We discuss the results in more detail based on each of the study's hypotheses, and then address the implications of high selectivity by predators for rare prey species, in particular L. forresti, by feral cats, below.
Hypothesis 1: small mammals will form the major prey of the dingo, fox, and cat.-All predators preyed predominantly on the rodent species that were irrupting at the time; that is, R. villosissimus, P. hermannsburgensis, and N. alexis (Greenville et al. 2013 ). This result is consistent with prior studies that have examined the diet of the 3 predators in other parts of the Simpson Desert (Pavey et al. 2008a; Cupples et al. 2011 ) and in other Australian arid environments that experience similar rodent irruptions (Paltridge 2002) . However, L. forresti also contributed to a large part of the diet of the feral cat, despite not being found in the trapping record. We discuss the implications of this finding later.
Nonmammalian prey types including reptiles and arthropods also were very important in sustaining predator populations in the Simpson Desert. Previous studies have found reptiles to contribute substantially to the diets of cats in arid Australian areas (Bayly 1976; Paltridge et al. 1997; Newsome et al. 2014) . However, the frequency of occurrence of reptiles in the diet of the fox in Australia is generally less than 15% (Marlow 1992) and, in many studies, reptiles represent , 2% of prey items consumed by dingoes (Corbett 1995) . Prior work in the study region has, nonetheless, found that reptiles can contribute considerably to fox and dingo diets (Pavey et al. 2008a; Cupples et al. 2011) . In some arid environments, reptiles can be the most important food item for cats, dingoes, and foxes, especially when small mammals are sparse (Paltridge 2002) . Arthropods also may be particularly useful in arid environments because they contain high ratios of water and fat to body mass (Konecny 1987) . Insects are generally a major component in the diets of foxes, and dingoes will feed opportunistically on invertebrate prey (Saunders et al. 2004; Allen et al. 2012) . In general, arthropods occur relatively infrequently in the diet of cats (Fitzgerald and Turner 2000) , but their contribution may increase when avian and small mammal prey become sparse (Paltridge et al. 1997) . In this region, invertebrate prey occurred in similarly high proportions when small prey were not as abundant (Cupples et al. 2011 ) and in much lower proportions during booms in small mammal population numbers (Pavey et al. 2008a ). Hypothesis 2: predator dietary preferences will be based on mammalian size classes.-Dingoes ate more large mammals and fewer small mammals in comparison to foxes and, especially, cats. This result is consistent with previous studies in the region (Pavey et al. 2008a; Cupples et al. 2011) ; other studies also have observed similar partitioning by prey size between foxes, cats, and dingoes (Paltridge 2002; Mitchell and Banks 2005; Pavey et al. 2008a ). Dingo scats also contained a much higher frequency of reptilian prey items than did fox scats. This result has been observed in previous desert studies (Paltridge 2002; Pavey et al. 2008a ), but in some cases reptiles have occurred more frequently in fox scats (Cupples et al. 2011 ). In the latter work, large mammals (specifically macropods) occurred most frequently in the diet of dingoes and were probably selected in preference to reptiles. In our study, and in others with similar results, large mammals made a relatively smaller appearance in the diet of the dingo. The different frequencies of large mammals in dingo diets probably reflect the availability of prey in each study, but could, alternatively, reflect differences in pack size or structure; dingoes catch larger mammals generally only if in packs (Thomson 1992) .
Feral cats showed the greatest preference for small mammals, and there was a much higher frequency of occurrence of this prey type in cat scats compared with fox and dingo scats. The preference for small mammals, in particular rodents, by the cat conforms to many studies that have examined diets of cats in Australia (Paltridge et al. 1997) . However, in the only other study that has examined cat scats in the study region, a similar composition of rodents (. 95%) was found in both fox and cat diets (Pavey et al. 2008a ). Our results probably reflect a time when relatively fewer small mammals were present compared with the study by Pavey et al. (2008a) . Foxes are less adept at stalking small vertebrate prey than are cats (Bayly 1976) . When rodent abundance is low, the fox may be unable to successfully hunt enough of this prey type to sustain itself, and so relatively fewer small mammals (in comparison to the cat) will appear in its diet.
Hypothesis 3: cats will show stronger selectivity for certain small mammal species compared to foxes and dingoes.-Our study is the first to compare selectivity of small mammalian prey species by foxes, cats, and dingoes in this desert environment. Our results indicate that, as predicted, cats show the strongest selectivity for small mammal species of the 3 predators. However, selection of small mammal species, including R. villosissimus and N. alexis, by cats was not based on its optimum preferred weight range of prey species, as also predicted in hypothesis 3. We discuss the positive selection of R. villosissimus and apparent avoidance of N. alexis by cats, below.
In earlier studies, R. villosissimus has been largely absent from trapping records because it is an irruptive species that increases only following flooding rains. Therefore, selection of R. villosissimus by different predators, and compared with other prey species, has not been previously examined. The high proportion of R. villosissimus in the diet of cats is at first surprising. Cats generally specialize (and hunt) animals weighing less than 200 g, with a preference for mammals weighing considerably less than this (Dickman 1996b) . In terms of its overall diet, this finding appeared to hold: cats consumed no medium-or large-sized animals, ate small skinks and arthropods, and, probably, small birds (we found no large bird bones or feathers in cat scats). However, R. villosissimus can weigh up to 280 g, well above cats' preferred prey weight. Nonetheless, selection of R. villosissimus also was seen in another recent study, which found 44 of 73 cat stomachs to contain the remains of this animal (Yip et al. 2014 ). This work suggested that broadscale consumption of unusual prey types probably occurs when those prey are very abundant and easy to hunt (Fitzgerald and Turner 2000; Denny and Dickman 2010) , as may have occurred in the present study.
Notomys alexis was selected by all predators much less than its abundance in the field might have suggested; it was more abundant than R. villosissimus and any other small mammal species in the trapping record. A study examining small mammal selectivity by the letter-winged kite (E. scriptus) in the Simpson Desert showed a similar pattern to our results, because this bird consumed N. alexis considerably less in proportion to its availability (Pavey et al. 2008a ). The authors suggested that kites took fewer N. alexis than were potentially available because it is bipedal and likely to possess superior sprint speed and less predictable escape behavior in the open than sympatric quadrupedal rodents (see also Kotler et al. 1994; Spencer et al. 2014) . R. villosissimus is quadrupedal and does not have any specific adaptations for escaping predators. Compared to N. alexis it is conspicuous, probably easy to hunt, and yields a high energy return, which might explain why it was selected so consistently by all predators. If correct, predation (specifically by cats and to a lesser extent also by foxes) could be important in driving population crashes of R. villosissimus in arid environments (Newsome and Corbett 1975) , and in doing so more quickly than in other rodent species (Fig. 4) .
Population declines of R. villosissimus also may reflect resource scarcity (Predavec and Dickman 1994) . R. villosissimus can survive for only 13 days without green vegetation and water (Baverstock 1976 ) and as animals become weak with hunger, they are likely to be highly susceptible to predation. During population declines of R. villosissimus it is also not uncommon to find these rats intact and dead on the ground, presumably having succumbed to starvation (Predavec and Dickman 1994) . Because predator scats sampled in this study were produced at a time when R. villosissimus was declining in the system, the scavanging of dead rats may in part explain the high frequency of this species in predator scats, rather than just the active predation of live rats. To ascertain the true effect of predators on R. villosissimus, manipulation experiments that involve the removal of these predators from the environment are required.
The cat's positive selection of R. villosissimus is interesting; however, this rat is relatively abundant across the Australian continent and is probably not threatened by feral cats. On the other hand, L. forresti often is scarce even in apparently suitable habitat. It is classified as vulnerable on Schedule 2 of the Threatened Species Conservation Act 1995 in New South Wales, and is suspected to be declining in abundance and distribution in Queensland (Dickman et al. 2000) . L. forresti also appears to be uncommon in our study region, having been captured very rarely in regular trapping conducted from 1990 to 2013. Selection by cats for L. forresti may reflect apparent competition. That is, where large populations of predators are subsidized by common or abundant prey, species that are relatively scarce are subject to intensified per capita predation pressure and can experience sharp population declines as a result (Sinclair et al. 1998) . If this is the case, positive selection of L. forresti by the cat could be highly detrimental to the species, especially during the population booms of small mammal species such as R. villosissimus or N. alexis.
Leggadina forresti is not typically found in the spinifex dunefields, which characterize our study area (McFarland 1992) . Thus, the appearance of this rodent in predator scats here was surprising. Although it is possible that L. forresti could expand its habitat use in exceptional conditions, such as those following the high rainfall in 2011, there are 2 other possibilities that might explain the absence of this species in our trapping record. First, it is possible that the species was in fact not present in our study area, and was incorrectly identified in predator scats. Morphological analysis of hair may not have reliably distinguished L. forresti from other rodents (Lobert et al. 2001) . However, this is unlikely. The hair of L. forresti is quite distinct from that of the other rodents in the study area, and we obtained independent confirmation of identity from a professional hair analyst. In addition, we also found many bone fragments in the predator scats that reliably confirmed this species. Analyzing DNA in hair samples might further increase the reliability of accurate identification, although current technology is limited by high expense and the risk of genotyping errors from low-quality DNA that is extracted from hair samples that have gone through the gut of predators (Piggott and Taylor 2003) .
Second, and most likely, trapping may have missed small populations of L. forresti to which cats had gained access, especially because this rodent has been trapped around water holes in the study region some 25-30 km from our study sites (M. Tischler, Bush Heritage Australia, pers. comm.). In a study of the diet of the letter-winged kite and barn owl (Tyto alba) in the western Simpson Desert, L. forresti was observed in the scats of both predators, although it was not recorded during trapping (Pavey et al. 2008b ). Pavey et al. (2008b) concluded that trapping was probably not conducted in the correct locations and that the predators were likely to be more effective at sampling L. forresti than were their traps. Increasing the trapping area, while also accounting for the home ranges of the predators in the trapping design, should increase the accuracy of population estimates and thus the reliability of selection indexes.
Trapping efficiency also may have impacted the relative abundance estimates for other rodent species, such as N. alexis and R. villosissimus. Smaller, faster N. alexis may be more likely to fall into pitfall traps than the slower R. villosissimus, which have a head-body length that can exceed the width of our pitfall traps. Footprints of N. alexis and R. villosissimus are relatively easy to identify, and the sand surrounding pitfall traps provided a good indication of whether animals may have detected and then avoided traps. There were, however, few instances where prints of N. alexis and R. villosissimus were identified around empty traps, suggesting that it is unlikely there was a difference in trappability between the 2 species. Further, previous surveys in our study area have revealed similar proportions of different rodent species at sandplots, which measured the activity of rodents using footprint identification, and in pitfall traps (e.g., Dickman et al. 2011; Tesoriero 2011) .
Conclusions and future studies.-Our study shows that small mammals form a large part of the diet of foxes and feral cats in the study area, and highlights the possibility that these predators could exert considerable impact on small mammals if they occur at high density. The cat's high selectivity for small mammals in particular may drive prey populations to low levels, and study of its impacts on L. forresti and R. villosissimus would be rewarding. In particular, experimental removal of feral cats conducted during and following rodent irruption events should provide the most useful data on the impacts of this predator on rodent species present in the system. The more limited selection by the 3 predators of N. alexis also warrants further study to uncover behaviors or other strategies that allow this species to persist in the presence of high predator activity (e.g., Spencer et al. 2014 ). Finally, longer-term surveys of predator diet and selectivity, which encompass multiple rodent irruption stages, will allow for the extrapolation of potential predation risk effects past this single rodent irruption event.
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